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a b s t r a c t
Endometriosis of the appendix is an entity of extragonadal endometriosis. It commonly affects women in
the childbearing agewith awide spectrumof clinicalmanifestations.Women canpresentwith symptomsccepted 3 November 2010
vailable online 20 November 2010
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mimicking acute appendicitis or chronic pelvic pain. The surgicalmanagement varies from simple appen-
dectomy to right hemicolectomy depending on the clinical ﬁndings. We report 3 cases of endometriosis
of the appendix presenting with appendiceal intussusception. The surgical literature is reviewed and
current surgical management is discussed.
© 2010 Surgical Associates Ltd. Elsevier Ltd. Open access under CC BY-NC-ND license.ndometriosis
ase report
. Introduction
Endometriosis is a commoncondition that canaffect up to15%of
omen of childbearing age and 2–5% of post-menopausalwomen.1
his condition can lead to signiﬁcant morbidity and is a frequent
auseof surgical intervention for chronicpelvicpain. Endometriosis
ommonly involves the adnexa but can be present anywhere in the
eritoneal cavity. Endometriosis involving the appendix is rare and
reoperative diagnosis is difﬁcult. In this paper we illustrate three
ifferent clinical presentations of endometriosis of the appendix
nd their subsequent management.
. Case report 1
A 53-year-old postmenopausal female with known history of
ndometriosis presented to our clinic for screening colonoscopy.
he also complained of mild right lower quadrant tenderness at
c Burney’s point. Endoscopic ﬁndings were consistent with an
ppendiceal submucosal mass and invagination at the base of the
ppendix (Fig. 1). Biopsies of themasswere consistentwith colonic
ucosa with lymphoid aggregates. A computed tomograph (CT) ofhe abdomen and pelvis did not demonstrate any pelvic or abdomi-
al abnormalities. The patient underwent a diagnostic laparoscopy.
he appendix was tethered to the terminal ileum. There were sev-
ral white plaques involving the terminal ileum. Because of the
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Open access under CC BY-NC-ND lioperative ﬁndings a laparoscopic ileocecectomy was performed.
The specimen histopathology was consistent with endometriosis
involving the appendix and the serosal layer of the ileum. The
patient went on to make an uneventful recovery with resolution
of her abdominal discomfort.
3. Case report 2
A 49-year-old female presented with a history of intermit-
tent right lower quadrant pain for 4 years. She was evaluated
with an abdominal CT, which demonstrated a dilated ﬂuid ﬁlled
appendix (Fig. 2). Optical colonoscopy was performed and demon-
strated a 2 cm extrinsic mass adjacent to the appendiceal ostia.
The mucosal surface was normal. She underwent a diagnostic
laparoscopy. Intra-operatively, dense adhesions were encountered
in the right lower quadrant. An appendectomywas performed. Her
postoperative coursewasuneventful. Histopathologic examination
demonstrated chronic appendicitis and endometriosis involving
the serosa of the appendix.
4. Case report 3
A 55-year-old healthy female underwent a screening
colonoscopy, signiﬁcant for an inverted appendix (Fig. 3). Her
past medical history was signiﬁcant for laparoscopic hysterec-
tomy for dysfunctional uterine bleeding. An endoscopic biopsy
of the inverted appendix revealed normal mucosa. The patient
underwent diagnostic laparoscopy. Intraoperatively, the appendix
was absent at the conﬂuence of the tenia. An ileocecectomy was
performed. Her postoperative course was uneventful. When the
cense.
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Fig. 1. Endoscopic picture showing inverted appendiceal submucosal mass (black
arrow).
Fig. 2. Abdominal computed tomographic scan showingdilatedﬂuidﬁlledappendix
and the tip of the appendix.
Fig. 3. Endoscopic pictures showing inFig. 4. Microscopic picture of the appendix showing endometrial stroma (black
arrow) and endometrial gland (blue arrow).
specimen was opened, the entire appendix appeared inverted.
Histologically, there was muscular hyperplasia with endometrial
gland and stroma which consistent with endometriosis (Fig. 4).
5. Discussion
Endometriosis is a condition characterized by the growth of
the endometrial tissue outside the uterine cavity. It was initially
described by von Rokitansky in 1860. The majority of endome-
trial implants are located in the dependent portions of the female
pelvis. The most common sites of endometriosis involvement are
the ovaries (54.9%), posterior broad ligament (35.2%), anterior cul-
de-sac (34.6%), the posterior cul-de-sac (34.0%), and the uterosacral
ligament (28.0%).2 Endometriosis is occasionally discovered in the
umbilicus and in surgical scars, especially following Caesarean
section.3 Rarely, it is seen in thekidney, lung, skinanddiaphragm.4,5
Involvement of the gastrointestinal tract is reported to affect
between3%and37%ofpatientswithpelvic endometriosis.6,7 When
endometriosis does involve the GI tract it commonly involves the
recto-sigmoid (72%), the recto-vaginal septum (13%), small intes-
tine (7%), cecum (3.6%) and the appendix (3%).8
verted appendix (black arrows).
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Table 1
Operative management of appendiceal intussusception due to endometriosis: literature review.
Author Year N Age Clinical presentation Preoperative
diagnosis
Method of diagnosis Operative management
Morton 1952 1 39 Right lower quadrant (RLQ) pain No – Cecotomy and appendectomy
Fink 1964 1 49 RLQ mass for 8 years No – Cecotomy and appendectomy
Hill 1970 2
39 Bleeding per rectum Yes Barium enema Right hemicolectomy
34 Bleeding per rectum Yes Barium enema Cecotomy and appendectomy
Howard 1970 1 50 RLQ pain. Barium enema showed
cecal mass
No – Right hemicolectomy
Schmidt 1971 1 40 Mass in the cecum incidentally
found during cholecystectomy
No – Right hemicolectomy
Panganiban 1972 1 35 RLQ pain No – Cecotomy and appendectomy
Nissen 1973 1 32 Incidental intra-operative ﬁnding No – Cecectomy.
Shapiro 1974 1 45 Lower abdominal pain No – Cecotomy and appendectomy.
Rodriguez 1978 1 41 RLQ pain for 6 months No – Appendectomy
Seaman 1978 1 33 Intermittent abdominal pain Yes – Appendectomy
Martin 1980 1 32 RLQ pain Yes Colonoscopy Appendectomy
Langsam 1984 1 32 Lower abdominal pain Yes Barium enema Cecotomy and appendectomy
Mann 1984 2
41 Incidental intra-operative ﬁnding No – Appendectomy
58 Incidental intra-operative ﬁnding No – Appendectomy
Sonnino 1985 1 35 Midepigastric pain and melena No – Appendectomy and excision of a
small rim of the cecum
Hartman 1988 1 36 RLQ pain No – Ileocecal resection
Gilpin 1989 1 34 Lower abdominal pain No – Appendectomy
Ardies 1990 2
50 Asymptomatic. Filling defect in the
cecum.
Yes Double contrast study Cecectomy
29 RLQ pain Yes – –
Jevon 1992 2
32 Bright red blood per rectum, cecal
mass.
No – Cecotomy and appendectomy
37 Asymptomatic. Incidentally found
umblication of the serosal surface
of the cecum during hysterectomy
for endometriosis
No – Appendectomy
Jevon 1992 1 46 Recurrent lower abdominal pain
for 5 months
No – Appendectomy
Lauwers 1993 1 39 Diffuse abdominal pain for 1 week No – Right hemicolectomy
Sakaguchi 1995 1 39 Ileocecal mass Incidentally found
during hysterectomy
No – Ileocecal resection
Panzer 1995 1 39 RLQ pain for 2 years Yes Colonoscopy Ileocecal resection
Kimura 1999 1 41 Abdominal pain and vomiting Yes CT and Ultrasound Appendectomy, and cecal resection
(cecal mucosa was necrotic)
Nycum 1999 1 29 Incidental intra-operative ﬁnding
during laparotomy for pelvic mass
No – Partial cecectomy
Sriram 2000 1 63 Recurrent lower abdominal pain
and rectal bleeding
Yes Colonoscopy Endoscopic resection
Scully 2000 1 26 Abdominal pain and diarrhea Yes CT Ileocolectomy
Vogelaar 2004 1 25 RLQ pain No – Cecectomy
Duncan 2005 1 45 Rectal bleeding and intermittent
RLQ pain
Yes Colonoscopy Laparoscopic partial cecectomy
Moradi 2007 1 41 RLQ pain for 2 days No – Limited resection of the cecum,
because of irreducible tip of the
appendix
Offodile 2007 1 47 Asymptomatic. Submucosal mass
found during colonoscopy
No – Laparoscopic right hemicolectomy
Ijaz 2008 1 40 Chronic lower abdominal pain No – Appendectomy
Chaar 2009 1 40 Intermittent abdominal pain for 4 No – Ileocecectomy
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Liang 2009 1 55 RLQ pain for 6 months
The histological diagnosis of endometriosis is readily made
hen both endometrial glands and stroma are present outside of
he uterus. The diagnosis can sometimes be difﬁcult in long stand-
ng cases in which the tissue is obscured by secondary ﬁbrosis. In
he intestine, endometriosis usually involves the serosa and the
ubserosa. Sometimes the muscularis propria, the submucosa and
9he mucosa may be involved especially in symptomatic patients.
Endometriosis has awide variety of clinical presentations. Com-
on symptoms include pelvic pain, secondary dysmenorrhea,
yspareunia, irregular or heavy menstrual period and infertility.10
pproximatelyone thirdofpatientswithendometriosis are asymp-es CT Laparoscopic appendectomy
tomatic. Endometriosis of the gastrointestinal tract may mimic
gastrointestinal pathology causing abdominal cramps, change in
bowel habits, nausea,11 rectal bleeding12 and bowel obstruction.
Endometriosis of theappendix canpresentwith chronicpelvicpain,
melena,13 lower gastrointestinal bleeding,14 or intussusception of
the appendix.15Appendiceal endometriosis is not anuncommon incidental ﬁnd-
ing during laparoscopy or laparotomy. It is a common diagnosis
when an inverted or bulbous appendiceal oriﬁce is noted at the
time of colonoscopy. Endometriosis of the appendix during preg-
nancy is very rare and it is associated with higher risk of bowel
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erforation, especially in the 3rd trimester.16 Laboratory tests are
f limited value. CT of the abdomen and pelvis may show evidence
f acute appendicitis, or appendiceal abnormality. Laparoscopy
s considered the gold standard for the diagnosis of endometrio-
is. Grossly, endometriosis appears as raised ﬂame-like patches,
hitish opaciﬁcations, yellow-brown discoloration, or reddish-
lue irregularly shaped islands. If there is an involvement of the
ucosa, the differential diagnosis should include crohn’s disease,
ancer and ischemia. Pain is the most common indication for sur-
ical management.17
The published rate of endometriosis of the appendix varies
idely depending on the type of clinical practice. Reports from ter-
iary centers reported a higher incidence of disease likely because
hey are referral centers for complicated disease. A study of 50,000
pecimen of the human appendix by Collins reported the incidence
f endometriosis of the appendix as 0.054.18 Marudanayagam
t al. examined 2660 appendix specimens and found that the inci-
ence of appendiceal endometriosiswas0.3%.19 Uohara andKovara
eported the incidence of endometriosis of the appendix as 0.80%
n 1496 appendectomies.20 Smith reported an incidence of 0.62%,21
nd Haydon reported the incidence as 0.17% in 569 who presented
ith endometriosis.22 Comparative analysis of the diagnosis of 866
ases of endometriosis including 53 cases of intestinal endometrio-
is revelled two cases of endometriosis of the appendix, reported
y Thiersten et al. with an incidence of 0.22%,23 while Scott and Te
eported an incidence of 1.3% in 516 patients who underwent an
peration for gynecological reasons.24 Sutton and Hardy reported
n incidence of endometriosis of the appendix 0.0217% in 6911
ppendectomies.25
The goal of surgical treatment of bowel endometriosis is to
emove the disease and restore the bowel continuity and function.
he treatment of endometriosis of the appendix is appendectomy,
leocecectomy, and right hemicolectomy (Table 1). At laparotomy
r laparoscopy, a careful examination of the abdominal cavity is
arried out in order to fully evaluate the extent of disease. Often,
nvolvement of the uterus and adnexa requires a multidisciplinary
eam approach. When there is appendiceal intussusception, gen-
le traction is applied to reduce the intussuscepted appendix. This
hould be performed with some caution. Malignancies or benign
umor of the appendiceal region can present with invagination.
f the diagnosis is not clear, ileocecectomy or right hemicolec-
omy should be performed. Because endometriosis of the appendix
aybe missed by visual inspection alone, incidental appendec-
omy is recommended in patients with severe endometriosis.17
mall bowel involvement is rare, and the ileocecal region is the
ost common affected area. Superﬁcial spots of endometrio-
is can be vaporized with CO2 laser. More extensive lesions are
reated by small bowel resection and anastomosis.17 Superﬁcial
esions involving the rectal wall can be dissected off the wall
sing diathermy. Full thickness excision of anterior rectal wall
r segmental resection have been reported for more extensive
esions.26
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